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In view of the standards establis
for Standardisation (150), the national
organisations of industrialized countrie
enterprisc is faced with the
the entorprise.

hed by the International Organization
standards institution and the standards

8, the management of an industrial
question as to the need to standardisge within
Before decision is made to set up a standards
aspacts of benefit and expenditure mugt he
is to provide management with suggestions c

and the establishment of company standards.

departmont, the
The purpose of my remark
oncerning the bases of decigions

exanmined,

It is indisputable that standardigation is

factors promoting industrialigation. The earlier standardization ig planned,
propagated and applied, the greater its rationl.lint_ion effect, Here thc
developing oountries have a great advaniage drawing on the experiences made

in industrialised countries, they can ensure that the introduction of
sation goes hand in hand with the develcpment of the
standardisation ig introduced at
obvious due

altogether,

one of the most important

standardi-
national economy., 1If

when ineffici ency becomes

or a lack ctf standards
ostly.

& later stage, i.e.
to haphagardly applied foreign standards
1t will be less successful and far more ¢

Company standardisation should be introduced

simultmoously with
standardisation at national level.

It is pre-requisite to the infra-gtructure development of a national
economy that parallel to the tuilding up of industry,

snergy economy, agriculture, public heal th systenm,
facilities athorisontal lovel, the vertical structu
industries and associations of industry be establlis

the transport system,
and research and cultural
re, including individual
hed.

Al though national standards provide the pre-requisites for company
standards, their application oan be ensured only by efficiently operating
standards departments in the various companies. It is imortant to correctly

recognise and assess the interaction of national and company standards, -
The standards departments in the

industries of the developing countries have




to be organigod under far more complex conditions than those which prevail

in the industrialized countriss. On the one hand industry itself is still in
& stage of development, on the other hand the number of available engineering
staff is completely inadoquate. It is of great importance that the government
support the preparation of national as well as company standards, sincs thoy
create the pre-recquisites for training the necessary standards experts.

As thoe companies thomsclves are responsidle for the drafting of oompany
standards, their viow of standardisation is company-oricnted, standardisation
activitiss at national level being only of soccond concern.

This paper will, thorofore, desl primarily with company standards.

m Do We Neod Company Standards?

In view of the great number of intornational and national standards and
recommendations in oxistonce, tho following facts must be takon into account
in seeking an answer to this question. Tstablished national standards apply
%0 all oommonly used sizes and varicties of the items in question. These
standards moy be compared to & dictionary which contains all words of a langu~
age. Just as a writer cannot use all existing words, so no industrial enter-
priso will be in a position to use the entire range of sizes and varieties
oovered by a naticnal standard.

Tho majority cf national standards have boen developed from already
existing trade standards or from company standards. While they have been
improved and adjusted with a view to general applicability, they are based
and this is an essential pre-requisite on the oxperiences gained in the

ocompanies.

Company standards are selucted from availeble sources and adapted to
the specific requirements of the individual companies. They frequently
include many items which can never he taken over in national or international
etandards. On the other hand, they will nead and include only a limited
part of the national standards.




The essential difference botiweon national etandards ana comprny stan-
dards, i.0. between theory and practice, has beon described hy an American
standards enginecr ra follows:

"Theory takes all known possibilities into considcration; practicy
takes only all existing possibilities into consideration."”

ISC and 110 recommendations ~rv not often epplied in thoir original
form when introducing company standards.

Company standards nreo nocossary in ordor to meot the demand for stan-
dardisod information which, in turn, is ncedcad for tasks of dosign and
development . Thie informetion includes not only the data necoasary for
communioation betwoen design dopartmont and workshop or betwocn supplior and
consumer, but also datn concerning the market supply of compononts and rew
materials and production possibilitiocs in the plant. Standardiszed information
is availaeble in tho form of standard metcriel , cateloguus, stendard sheets,
specifications, drafting room handbooks, ctc, Thig concontration of informn-
tion is a valuable time~saving aid for the designer, Dy consul ting cetaloguo
lists of repotition parts, he can sometimes avoid having to design such parts.

Stendardisation makes it possible to save time when sceking information
and to avoid duplication of work. Another advantage of company standards is
the reduced diversification of parts and meterialg, This, of course, saves
the firms considerable sums of monaey, particularly storage costs.

It is quite normal that in the course of timo stocks on hand incroase
and larger numbers of varieties are manufrctured. They are often an indicator
of an upward trend in business and the continuous improvement of the producto.
It goes without saying thet new perts and meterials ~re constantly boing
produced.

Jince the improvement of existing parts and the design of new parts
goes hand in hand with the dropping of older parts which are no longer needed,
it becomes evident that the reduction of varieties must be planncd systema-
tically. One of the main aims of company standardigation is, therefore, to
roduce the number of varietics.




As already mentioned, another important objective of standardisation is
to avoid duplication of work, for examplo, with regard to tho design of simp
compononts or to administrative work in the offices. If we take a look at
the offices, we often find that Mr. Baker, who is working in the warchouse,
is doing the samc thing Mr. Smith is doing in the purchasing office; they
are both entering ordered stocks on index cards. Neithur knows vhat the
other is doing; perhaps thoy don't even knov oach other. This may not be o
catastrophe, tut it is certainly » waste of time and money. There aro many
Bakers and Smiths in our offices. Duplication of work can be avoidoed if
forms, work-flov charts and job dcscripticne are stondardized, [t is & mett
of organisation whother this task is takun over hy the standards engingor
or by an associated office.

Another important task of tho gtendords onginecr is the introduction of
foreign standards and spocifications and their ~daption to conditions in the
company. rrequontly thesu dooumonts ere providcd by the purchascrs of o
product. They differ considerably with regard to meke-up end arrangemont,
and are oftun written in a forocign lenguago. Those documentc crnnot be hant
out to the offices in thiir criginal form. One of the tasks of the standam
dopartment is to revise theac documents and comment or abridge them whero
necossary, so that tho various departments can apply them correctly and

economically.

If we compare tho books of standards of various companics, we find tha
the majority of standarde compiled are company standards. Sccondly, trade
standards are included, n large numbder of which have had to be adaptod for
company use. Apart from a fow e: ceptions, usually oasic standards rnd
metrologicnl standards, the national standards have boen taken over in revi
form. Intornmational recommendetions - if includod at all - have also been
revisod extensively. As a rule over 75 per cent of the standards in these
books are company standards.

The advantages of company standards cen he summarized as followst

-reduction of the number of purchasc orders
-reduction of stocks
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-simplification of design recommendations
-improved onforcement of safety regulations
-rationalisation of warchouse aedministration
=reduction of costs involved in testing.

The Ro}o of Stnnda.rdigtion.

In ordor to be ablu to assess the significaucey of company standards,
wo must consider tho spheres whore standardization oan be intrcduced. Sincu
thore are difforent types of production on which company standards hawve to
to based, we must first study these difforences. In view of their influonce
on company standardisetion the following two types of production should de
montioned:

1. Products consisting of components from scveral menufacturing

stagos:

a) BSerios production (ontalogue-type business), i.o.
tho production of tractors - standard types with
& numbor of varietics whioh can be ordercd through
a oataloguu;

b) Single production (roquisition~typo business), 1i.e.
tho production of power plant machinery and equipmont
which diffor with vach order - gige and dosign arc
largely dotormined by tho buyer.

2. Single-stage production, as i.0. tho production of detergonts
or cement.

With regard to company standerdisation a distinction must bo made betwoen
mmmrm onterprises manufacturing produocts consisting of compononts from
supplier firms, apparatuses manufactured externally, and components designed
and manufactured in the ooquiy itsolf, and entorprisos where products are
manufactured in a single stage and where only the raw material must he pur-
chascd Put where extensive and often complox plants are roquired. The type
of production (single production or series production) will considerably

determine the effect company standards will have.




Whereas specifications for the procurement of matcrials and correlation
of the component parts of the products in oonnection with the maintemance are
of predominant importance in mass production, the reduction of variety, tho
use of repetition parts and thc selection of the most suitadblo materials are
tho factors of main omphasis in individual construction. In single stage
production emphasis is 1aid on thc standardisation of mufac;turinc supplies,
spare parts for production oquipment, operation matcrials, tools and appliances.
The sphore of influunce diffors acoordingly. When compnny standards are
adopted in multi-stage producticn, thoy hawve a considerable effect on design
and devolopmont; in single stage production, howover, there will be 2 negligible
offoct, if any, on the efficiency of the dusign and development depariments.

The wain spheres in which company stendards contributes to nationalisation
are: |

=product planning

=development and design

=graphic reproduction and documentation

=construction nf tools and menufacturing supplies

=production planning and control

=proourement of materials

=goods entry control

~gtorege

-matorials testing

=guality oontrol.

One arva in which standardization is very desirable is elooctronic data
proosssing. Standardisation greatly facilitates tha proocessing of informatiom.
Due attention should be paid to this fact in the initial stagus of company
standardisation. If computers arc not used, it musi be borne in mind that
the inforsation selected for processing must meet computer requivements. If
this is not donc in the initial stage, it is inevitable that when eloctiromio
data prooessing is introduced at a later date the costs will be much higher,
dus to the nuvoessary adjustmont of thu data to bo processed. Flectronic data
processing is being introduced in all sectors of industry today, and acooumt
sust bo taken of this fact when introducing company standards.



In eeriss production company standardisation will as a rule facilitate
the work of the departaents responsible for the abovementioned tasks. in
single production the areas of application are the same; there will only be
shifts of omphasis in the various functional spheres. For example, economiza-
tion possibilities will be of more importance in single production than in
ssries production, vhere, due to the lIarge amounts ordered, economization by
reducing the number of varieties is not wvery Promiring. In the automobile
industry wvhioh is a good example for modern mass production, we speak nf a
standardisation threshold beyond which no savings can be achieved by reducing
the mumber of models and incressing piece numbers. In othor words, it Aoes
not make any difference whother a standardised or non-standardized part is
used. Apart from the favourable cost factor, there is also the rdvantago,
among others, of improved maintenance Poseibilitios when standardized parts
are used.

In single-stage production the influence of company standards ocovors
the following fields:

—construction of plant facilities
=production control (in some cases)
-Saintenance

=procurement of materials

~g00ds entry control
=-storage of epere parts for production facilitjes.

These are mainly departments which concern themsolves with Planning,
adainistration and maintenance of production facilities.

To Standardization?

It is well known that the more evident the possidility of economising
through plamned action, the sasier the decision to oarry it through. Stan-
dardisation clearly has the advantage of saving costs. As the effect of
standardisation makes itself felt in such a large mumber of fields, it is
impossibls to assess its overall offect. Pvery attempt to justify » company
standardisation programme on the basis of ocost accounting gives rise to pro-
blems, the majority of which have remained uneolwved.




With & fow exoeptions, the litereturc om standardisation contains infor-
mation on individual moasurvs omly. Tspecirlly in Furopoan literature no
information on the actual amounts saved is provided. In principle it is not
diffioult to assess those amounts. Howowvor, actual figures in torme of money
indicating the overall suocess of standardization would reveal too much about
the enterprise and aru, thorefore, not published. TFor this rvason the disci-
pline comncerned with those problems in Germany lacks the basic data which is
essential in ascertaining tho cconomic benefit derived from standardisation.

The following should, thorcfore, be understood simply as nn attompt to
show the poseibilitics of a standardisation progresme. Tigures indicated are
not generally valid. In practice the pre-requisites for standardisation differ
to such an extaont that at present goncrally rnpplicable values caanot he indi-
oated.

Having ascertained in which spheres standardisation can be applied, we
mast detemine the conts arising in thesc spheres and thoir share in the
total turnover.

The turnover of an entorprise consists of:

-dirooct material costs )0 per cont
~direct wage costs 10 pur cent
«indirect or fixed coste 5 per cent
-taxes, etc. 10 por cent

Material costs mey he affected by standardization to a coneiderable extent.
Ladbour oosts are only indirectly affocted. The effect of stamdardigation on
labour costs will be investigated in anothor context. Costs such as taxes,
eto., are only indirectly affected by standardization. Duc to a reduction in
goods ont hand for example, taxcs may b reduced.

The most important factor in this analysis are the fixod coste; they
uswally acooumt for the largest share of the company’s turnover.

Theay comprise

-sal es

-sngineering

=production

-finance

-staff and legal matters.




The effects of standardization are felt in the apheree of engireering
and production and tc a lesser oxtunt also in other sphores.

The noxt step will he to ascertain tho costs of the various gphores in
tho total turnover. According to studies cerricg through in the Unitod Stotes,
standardization affocts 40 per cent of the fixed costs, 70 per cont of the
matorial costs and 55 per cent of the tnta) tumover. Since there is n higher
dogree of automation in American industry {huge amounts should be highor in
uropo and most certrinly 85 in the developiny: countries,

Bven if these figures do not roveal the results obtainable through stan-
dardisation, they clonrly oemphasize the significance of company standards. A
foreoast of the extunt to which costs may b reduced in sphcres influcnced by
standardisation is difficult and dopendent on meny factors, and the ducisive
importance »f these numerous factors is ensily overlooked.

The rosults of the Amcrican study show thnt the savings resulting from
standardisation fluctuate batween 0.3 and 5 por cunt, the average being nearly
1 per cent. It becrme cloar that the costs saved in the larger sphcros whore
standardi sation is carried through cannct he agecertained,

I would now like tc ehow you how the effoct of standardization on a
company's cost structurc can be representcd angd Assossed,

In 2 tablo subdivided according to the olements of costs thc spheres
whore standardisation has beon carried through are listod in the first column.
Costs much as sales, financo and staff which arc not affoctod by standardisn-
tion arv mot included. The sccond column ligts those departments which are
¢ither directly or indirectly affectud by standerdization. The third column
contains the annuel costs (in the relevant currency) incurred in thcae depart-
monts. The last column indicatus the share of thosg dopartmonts in tho tota)
annual turmover in per cent.

The next stop, that of assessing the savings possibilitics arising from

the introduction of company svendards, requires o good knowledge of the struo-
ture of thy oompany and much objectivity and insight into tho poscibilities

of standardisation.




The probable success is calculated on the basis of the following elements:

-the minimum suocess which must be achieved
=the presumable ruccess

~the maximum success which can be achieved.

The success achieved by an average standsrds department under unfavour-
able conditions and without incurring high expenditures is taken as minimum

success.

The assessment of the presumable success is much more difficult. First,
the technical standard of the individual fields of application is ascertained.
Then the willingness of staff to accept changes and improvements in their
methods is studied. In this context psychological aspects are of great import-
ance. Another important factor is the efficiency of the standards departiment,
especially its capacity to carry through a measure.

The following examples may illustrate this situation. A time study
revealed that a designer uses up 6.3 hours & week seeking information on tools,
semi-finished products, attachments, seals, design details, construction
elements, etc., which is essential for his work., Only 60 per cent of his
efforts are successful. Dy standardizing and classifying information, this
time loss can he eliminated. If the annual costs for a designer amount to
825,000, including the costs for his place of work, an amount of $160,000
(6.4 per cent of the total costs) can be saved in an office where 100 designers
are employed.

The costs of the drawing office can be reduced by 10 per oent by rationali-
sing the preparation of drawings. At the same time the paper should be fully
utilized. The costs involved in reproduction can then be reduced oonsiderably.

A reduction of stocks goes hand in hand with a reduction in storage costs
and also in the number of items to be handled. The store department will
handle less orders, but due to the inoreased turncver, there will be larger
piece numbers, which means a reduction of unit costs. Thanks to the smaller
number of purchase orders, the work of the goods entry oontrol depariment is
reduced. The costs for a purchase order lie between £5 and §100, the admin-
istrative costs for a stored item hetween 7160 and £300. Consequently the
varieties stored are reduced, possible savings in other areas of the materials
sector can be assessad.
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A maximum success iz dofincd as the results which ean b achieved in
a fioeld of applicrtion under most favourat]c conditions. Mhe probable succeeg
ie calculated by mcans of the equation

which is used for othcr types of stntisties,

" = oxpected prohablo succuss

& = minimum succ.gg

M = ostimnted pregumable succoss
b = maximum succesg

Teking o8 bagis tho pereantage of the caleulated probable succoss, the
amount of the probabl. 82vings can be caleulrtod on the basis nf the annual
coste., Total expectod savings are obtained by adding together the individual
velues, 1In addition, the share in the ennual turnover can now also he ageor=
tained.

Attention must he paid to the following poirts:

l. T™e succoss calculated in this mannop cannot be achicved
within a short period of timo. Muring the first yoors
after the introduction of atmdardization, the propress
made will be negligible.

2. Onco tho calculcted success has becn achicved, it is
either not ropcatable or only at large time intervals
and to o much lesser extent., Permanent ufforts aro,
therofore, nocessary to maintain the lovol nchieved.

3. Changos in the spheres of applicetion can overshadow
the offacta of standardization, Theso changes may
tako the form of o chango of the nmumber of orders,
high investmcnts in the fields of application, reduc-
tion or increase of staff, programc chenges, ctc.
Such changes are common to all dynamic onterprises,
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Whon considering the question of costs, it should be omphasiged that
the decision to introduce company standardization does not depend exclusively
on savings anticipeted. Thore are numerous cases wherce the introduction of
company standards is ncccesary and wherc a standards department is set up
even if savings cannot immediately b reckoned with. This is duc to extornal
influence or internel measures. Uor example, the introduction of ¢lectronic
data procossing roquires the estrblishmont of a standards department. An
inquiry carried through in scvernl hundrede of industrinl establishments re-
vealed that as o rulc one dollar invested in standardization will result in
savings up to *50. On an average the sevings amount to $5 for each dollar

invosted in standardizetion.

Organigation of Company Standardization Activitics.

thon orgenizing & modern standards decpartment, it is necessary to take

into consideration those principles which render possible ¢ffective and eco=-

nomicel work. These are:

-the scientific principle in standardization work
-the cybernotic principle of crganizing standardization
-the principle of progressivonces of the development of

standardization
-the principlc of coordination of the offccts.

The sciontific principle underlying the work of standardization serves

to guarantee good rasults by organizing the flow of work systematically,
methodically and logically.

The various stages involved in this task arc as follows:

1. Definition of the requirements »r the problem.
2. Collection of information and data.

3. Analysis and organigation of datn.
4. Ascertoinment of thc chief tasks or the statisticel acoumulation points.

5. Ascortainment of the maximum limits of manufacturing or operational costs.

6. Ascertainment of thce technioal standard of the company iteelf, ascertain-
ment of competitors, and clarification of legal questions.

7. Proparation of the standard involved and relevent documents.




-13-

. Iaforming and instructing the dopartmonts concerncd,

9. Observation of the effect of standardization in order to be able
to suggest improvements or changes,

10. Improvement of the gstandard involved,

The structurc of a standards department ~ regardless of its tasks and
8ize -~ should tako into account the cybernetic principle of the contirol
oycle. This means that the application snd recognition of standards mugt
bo added to the crtegory of systumatizing, controlling and informing, ir
standardization is to be more than Just theory, Peudback through application
gives now impetus to standardizntion, shows vhere improvements are heces~ary
and where geps cxist, and indicates the degrec to which implemented measures
have proved expediont. Ieedback ~ceurs when material ig requested feor oxtorn-
ally menufacturod ports, soemi-finished products and drawvings for compony -
constructud parts, Feudback through standardizotion results fiom the Arrango-
mort of drawings and lists of parts. Anothor point of fcodback contact is
storage administration and quality control.

On thc basis of the principlec of progressivencss, the harmonious intur-
action of the individual standards is cnsurcd. A standard which is widely
appliod in an industrial enterprise serves to cnsurc that the functions of
the departments concerned are harmonized, Thig ¢ffect of a standard has to

bo token into consideration when it ig being developed.

Thc abovementioned principles must he taken into account when standardi-
zation becomes np integral part of managument policy. In this contoxt ques-
tions relating to the size or a department and the eetablishmont of sub-
dopartments shculd be discusscd.

The optihal Bigo of a stoandards departmont depends on the type of pro-
‘duction, the sige of the company and the frequerncy with which variotics are
changed. The standerds departmont of an enterprise with single-stagu or
continuous production will roquire fewer staff than that of an cntorprise of
thc same size which ig ongrged in multi-stage production. Frequont chongus
of programmes or models require numorous now designe, moteriale, new comi-
finished products, now tools, ctc. This moans an incroased workload for
the standards department and a corresponding increasc in staff. The same
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arises when we compare a company engaged in singlo production with one
involved in serios pro“uction. Loss work will fall to a standards department
in a series-produstion enterprise than in a single-production one where many
ndjustments in design are required. The standards department should consist
of a standards eongineer, & stendarde tostor and a technical agsistant. Its
structure is determined by the typo of tasks, the sizo of the company, and
the workload. No genorally valid suggestion can be made aeg the departments
will diffoer from firm to firm. Too large a standards department will be
disadvantangeous, as inter-dcpartmental administrative work would then take
up too much timo, cspecially at the leading personnel levol.

The etandarde department should be subordinate to a manager who also
supervises the enginecoring and production departments, thc two main spheres
influenced by standardization. The standerds department would lose its
neutrality if it worc intcgrated into one of thcase spheres, and the result
would be a conaiderabig drop in cfficiency. This alsc holds truc for companies
with continuous single production.

In practice the standards department ofton have sub-departments rcsponsibdle
for:
-design administration
-graphie reproduction
-microfilms

~technical documentation.

The expediency of this arrangement has, however, heon contestod. It
is recommendable only if tho demignated activities are directly rolated to
the work of the standardc department, if a feodback effect is onsurcd, or if
other advantages can be derived. The standards department should not be
entrustod with tasks not directly rolated with its work; othorwisc Parkinson's
law would become manifest.

The standards engincering entrusted with organizing o standards depart-
ment will start his work hy compiling data. By meens of an anelysis of the
stock of drawings, he will dotermine the necd for basic standards. The neces-
sary data on tools and semi-finished products is derived from an analysis

of lists of parts and of manufacturing plans compiled for the clearance of




stocks can he obtained by anolysing the frequency with which iteme arv movod
from the stock. The uso of the ABC analysis helps o determine which parts
henefit most from being standardized. Othcr important sectors ¢an bo ascor-
tained as a rosult of co-oporation between development end construction,
Thore ere many signs indiceting the ficlds whore stondardization is necossary,
Tuplication of work is onoc such signal. The standards engincor musi focus
his attention on ohjocts, processes, ond probloms vhich ropentedly cocur
(for oxample, dtfforent pcople dring the same job in diffcrent pleces),
Disturbances and difficultios also indicate the nced for standardization.
The standerds ongincer then has sufficiont basic information at hand and
can formulete & concept of standardization and prepare o work progromme,
The stendards engineer should consider it imperntive to co-ordinatc his work
with other d'opa.rtmnta..’

It is very important that management support the compeany standardigation
programme. Only thon can a long-term cffect of standardization be ensured.
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